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FIELD: well exploitation. SUBSTANCE: apparatus lias on lateral surface of its housing inclined fiat 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The fiat 
portions are In the form of cylindrical counterbores, whose axis coincide wtih axis of the rolling 
out members. The cnunterbore has grooves, opened at to one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at its end portion an additional groove. Each supporting plate to provided by 
a protrusion, placed tn the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2d, 7 dwg 
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(54) VCTPOftCTBO JD1R PA3BAJIMJOBKH TPVB 
(57) Abstract: 

M3o6pereHHe npe^HJOHateceo n^ux pa3&a7iu*x*cBi nepcxpuBaTeneft id npo^antHtoc Tpy6, 
a cxnajKXBax. Ha 6oKoeoft noeepxBOCTK nopnyca e hma nn e HU HaxnoHBMe nnoone yuacro, m aoropux c 
pnumrpi occfl ha cnopatatx roincnauLX ycTaTOWieHM BajMTy»mae ancaavw (B3). rtnocxae jmacrra 

BbUJOnHCUM B BQtC IDCTHHHpHHCCXBX QOKODOK (IQ. OCS U COSOt^ajOT C ©CUMH B9. Ha U BUnonHCHbl 

OTKpbrnae c ojjBoro xoaqa db3u (II). Onopmje nnacTHHW pacneaioxceeu b II u xecmco capewmu c ochuh B3. 
Ha oTKpbrrou Koanc Kaagoro n BunormcH ^anonnirrejifaHbdl n. Kax^an anopsan nnacrsaa caatixeHa. 
BbicrynoM. pajMrnyHHWM o jjonojiinrrcnbOQU II. Kopnyc c ocopmjMH nnacTBBaHB oxBaTbioaer reflxa. 
TaKfttt coBOKynaoCTb upKoaaKOB o6ccocsxBaeT no nwrmerm c h«^citih<>ci» ycrpo&rroa. lo.o. $-m<, 7 m. 
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Description lOmrcame M3o6peTCHM|: 

M306peTtBHC OTHOCHTCH K 6ypCBflX» H KaHHTftrtbHOMy pcWGHTy CXBaXBH H UpCfffSOSaVKSO, B laCTHOCTH. 
PflSl pOOBSJIbQpBhtBmnBR yCTpOflCTO S3 npof B7IbHfaiX Tpy6 npM HX yCTflBOBXC D c 



Hax&viee (Sraoxau x iDo6pertHH» no TCXHBqeocoft cympocra hhjihctoi ycTpoflcreo juih pa3BajiHUpsxH 
npofaTibHux TpytS npH nepespbrnm huh doh ocnomesflft d acsaxBae. coflepmamcc naribcft 
fy m w i ^ mw w« j LM a Kopnyc, Ha Hapyxaofi noaepxHOCTR xoroporo BfamonHCHU HaxjioHHbie araocHTenfcao 
npo^ojibHOH och xopnyca nnocsne y*xacrrai, h ycTHHOBncHHwe na nocjieflHHX c noMonjbo ocea Ha onopubix 



HcRocrftTKOM yroro ycipoftcTBa hb^hctch HCHtflcmHocTb cro pa6orbt B>oa Ht^ocrawraoH (Haoxoft) 
upomtociia xopnyca, unHHuanuaan TOjnxpnia fitmm xoroporo b pcaryjoyrart BMno/racaxa Haxjxo&Hux x cro 
nponontBOH oca nnocxHX yiacrxoB He ynoaneTBOpHer ycaoHoxj npoMHocni npH xpy*ieHHH. 

l^cjib ■oogpcrc HHH nosunteHKe ytrrpoOcroa 3a cqer yBejaraeaax npowocrx cro xopnyca. 

9ro AocrararrcH t«m, toj b cxiMCtroaoJOM ycTpoxcTBC ana pxjoamdssnxm rpy<S. conepxcainca oqtxuh 

npoflcjn»aoH oca xopnyca nnocxxe yuacmr. a ycraBOBneB&ue aa nocnqnMX c DOMOonJO ocea Ha onopHbcx 



HCXOBOK. OCX BOTOpbOC CX>fDBAaJOT C OCHMB 

e ancwcHTOB, a Ha ujeKOBxax HbnxinHesDbi oTxptrrwc c OflHoro kohzui h i riu atf Ur iyiamo cmohchhmc 
k aewy nasai, npx yro« ©nopHbie nnansBU pacnanomenw b na3ax a jkcctko csasaHbt c ooom 
Banbnyxxnux sjicuchtob. 

flpyrHM orrannnai anacMBacaioro ycTpoHcroa jnwncro » to, tto Ha orapbrroM soane xaxnoro na3a 
Hbnxxnaca ^oihwihhtoibhmh naa, a Kas^aa ooopHaa macTHHa caaDxceaa BbrcrynoM, pacnonoacesnww b 
npnonHareJibHOM may. npn stom ytrrpaftcreo cHaojxeHO r&ftxoa, oxsaTbiBaaxpeft xopnyc c onopHUun 



yBcjraqcHiw Tonnqrabi cxtHKH xopnyca b Banocoiee 
cro, friarooapa «ra*y noHbimaeTca npoqeocTb xopnyca K> cncflosaTcjibHo, 
Haflcmocn, paooTbi ycTpoftcrea 6c3 xjuracmw ero ixouaaanfaHoro Hapyxaoro nxaurrpa jnw flaaHoro 



Ha far. 1 noxaoaBO ycrpoflcTtp, ycTaBDaneKBoe B npofiuibHax pa-TO Tna yabipaeuaa TpytSc, oftnax nan; na 
far. 2 oetcesHe A -A. Ha far. 1; Ha far. 3 fparMCHT xopnyca ycTpoacTna c xoHuripyxTMTWfwwx aneMeaTawa 
njui ycTaaoaca Bajnjjyaxnxx ancwesToe; na <^xr. 4 aag^ no crpenxe B ba |ar. 3; sa for. 5 «whhc B~B na 
Qmr. I: na far. 6 ccqchbc r-T na far. 1. na far. 7 ceiKSBe JX-H na far. 3. 

ycrpoftcTBo njiH pa3BanfaqpBRH TpyfS (far. 1) concpaarr nHnHHnjpswecaarit noman xopnyc 1 c njCHTpanfcHMM 
xaaajioM 2 h pe3b6aMH 3 a 4 jyitt cocnMHCSHH coot d c t c i Btimo c xonoHHOK oypKnuoux xpy6 5 h 
cxBHJKKHHbm ooopynonaHBeu 6. Ha eapymnoft noBcpxHocTH xopnyca t nofl ymau x ero npoAonbHOft oar 
HfamonHCSbi nnocxnc yqacrrxx 7 a Bxne igPiB^nara o pa x ucxoeox 8, Ha xoropwx Bbmonneabc orspbiTbte c 
ojjhoto xoHnja na3u 9, Mnag H T pMWBO cutu^chhlic oTHocxrcnbHO nexocox b cropoHy oTxpbtToro xohux jthx 
naooB, c yrny&ieHHJntfH IObhx n p u i ma monoambuc otrputwm xoHqa** crcsxax. B nmaax 9 paauciacHbi 
onopobie DTiacTHHbi 11 c KcoupbXfluuH 12 no xx nepxfepHK (far. 1), Bxo^mipuH b yraytSneasn 10 na3oa 9 
(far. 3 h 4). 

Ha noBepxaocTH onopeux nnacrsH 11 (far. 1), xoHTaxTHpyxqnea c xopoyoou, HsroTosneafai Bfaccrynw 13, 
Bn yynan c b njononnnTcnfaSbte naabi 14 (far. 3 h 4), BbtDxmaxsBbtt na orxpbrrbcc yqacTxax naaoa 9. Ha 
BapyKHox noBepxHDCTK xopnyca Buxavmeaa peotca 16, Ha xoropyn H aggHU C Ba raAxa 16, oxBaTUBaxanan 
onopHMC unacTKBbi 11 k oc< o ie^ HB aa>inaw cobmcctbo c ax xoowptxaMH 12. BbarrynaMH 13. yrnytJicHHHMH 10 
b xopnyce njfpaajtBsrTtjaBbaa maatxm 14 fnxcaxpoo wiacmsB. 11 or npoBopora h Bhipan egaa H3 naaos 9. 



v jjp^jwi mj mm* » |ywww i i> »w ■ — ■ i - ■ - ■ ■ ■ ~ ^ p — « — — 1 ■ «- - a ^ * 

Ha BBgngHX or xopnyca noBepZBocTRX onopHbcx nnaciBH U xoctko h c sscqas i pauuMic cuenusaeu s hx 
Bepxeeft mpgfepga (rpamine} aaKpenneau oca 17 (f nr. 1 a 21 Ha xoropbix c nowom^ao fxxcxpywmcro 
xonunt 18 ycraHoancHU Banknyxmixc vioieHTU 19. npx stom ocn 17 Banbuyxanax anoieBTOD aaXDenncHbi 
i onopHbcx nnacTKRax 11 rax. vro xx reovKTpx«xDCXxe oca caiAcrrpBx co o nfi A aayr c " 
— — — c nexoBox 8 (cm. occsyxi othdd 0-0 na far. 3-4). 



axcnprrpOTHoe cManeBHe nasos 9 or«xxTcnbBo nnon^oi njexosox 8, a Taxxce BCTnraaBy uaxenuanbao 
BCOMOxxoro ymyojicHMH ucxobok d crcHay xopnyca onpencmnor pacucTHWM nyreM juxh xoxxperHoro 
TKnopaauepa ycrpoftcrDa c yierroM o6ccncHCHHH Hco6xonHMoro 3anaca npoHHOCTM xopnyca npH pafiorc 
ycTpoftCTBa b yenooHHx xpy^tcHnn. A uaKCHwanbno do3mo3xhoc cucmamc onopaux nnacnm 11 
oTBOCHTCJibHO ocefl 17 Ba^buyxHqxx aneueuTOB 19 odycnoBJieno pacnonoxeHxeu naooo 9 nog hhx h tcu, vro 
rcoMCTpa^zecxHC ocn CHUwcrpmt 3axpcn7icnHbtx na hhx occfl 17 BanbuyxnuKX ancMcarOB 19 nonacsbi 
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comaRCTb c rcowcrpinccauii ochmb CKUucrpaa qeKOBox. 

Pa6or* ycrpoflcTBa uommerrca na npKMcpc pasauifaqpaai upo^wimux Tpy6 np« KoanHmni sghm 
BapymeaHH rcpurnrmocni ofcsmaoft kwiohhu 20 ($mt. 1* 5, 6) cirnaigmg* . 

npo^HnbHwe rpytSbi 21 cnycxawT enyrpb o^ca^BoA kcjiorhu 20, b Jorrepean HDWimpiH h pacmHpsnorr flo 
npHxarra hx ctchox K CTCHKC o6caflBoil kqjiohhm 20 ($m\ 5) co3flanncw BHjrrpeHHero n^paajnwcixort) 

H&8JIGHHH. 

3areM c noMombio peoblu 3 ycTpowrrao npnaxwHHHioT k kojiokhc Tpy6 5 w cnycxwor d cuBaaomy. no 
flocTraemni ycrpoAcTBOM aepxaero Kom^a npcxjuuitHMX >pyf5 21 KOJioHHy (5ypnnbHWX TpytS Hammaicyr 
eparqarb npa oflHOBpeuamow ooa^aHUH oceeott narpyani h npouNBKH nanocrn TpytS icpo mcBipanbHbift 
Kaaaji 2 Kopnyca 1 xv^koctuo. B poynbTare yroro hcaomtkc flaancaacM ynatmai 22 ($hi\ 5) 
npo^anbKbcx Tpytf 21 fibmpaarvDorcsi «o bjiotboto h rcpucwiHoro npaxann Bceil HapymnoH nooepXHocTH 
npo^mjimuuc TpytS k BnyrpeHHe* noBepxHocra o6ca#m>ix TpytS 20 ($HT. 6). 

no OKOtrcaHHH pasBanbqpBUBaaKH KonoHHy 6ypnni*tt*x TpytS 5 c ycrpoftcnwu no^Hnwaiorr so cnamu . 
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Claims (topMyna hocKSpctchhh]: 

1. YCTPOftCTBO ATW PA3BAJI&U0BKK TPVB, co^epman^t nonuft nfomappmexaudk Kopnyc. ea i 
noacpxBocni Koroporo Obtotumtxcbi miuioHmae oTBocarrenbHo npoffpntocA oat Kopnyca nnoame yvacrra, h 

ncypnpc c nonomuo ooeft na oaopeux nnacnmax BanuxymnfM moohtu, 
[ tcm. »rro aaKJioHBbze djiockhc yMacrra Ha BapysBoft noaepxBocra Kopnyca BWnonHcew b 

l OCX KOTDpbOC COGOa^ajOX C OCHMH BSknUXyXXBftX. aTTCWCHTOB, & ha ijexoEKax 

oTKpwTwc c ojnroro KOHt^i R *Kcx\arrpmao cuen^eBBbte k iiewy oaaw, npw mu onopnue 
nnxnmbi pacnonomcHw b oaoax m xcctko cosoaHbt c ochmh BanwjyiMUHX aneueHTOB. 

2. YcxpoHCTBo no n.l, orrnroaxxqcocH tcm. <rro Ha ornpwraM kohuc Kajsjjoro naoa BbmonBcs 
pfsnanarrtnhBbdk Das. a xas^an onopHan ruiacmna caa6meHa Bbtciynou, paDuemeHHUM b 
^oDonHBTem>Hou n*3y, npn 9tou ycrpoftcreo csa/Sxeao raAxofl, oxsaTMBajOBjett KOpnyc c oaopHbiMH 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 11; the pins mount expansion tools 19 fixed with locking 
rings 1 8. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the welL 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View £ shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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